US005790588A

L
United States Patent g (1] Patent Number: 5,790,588
Fukawa et al. (451 Date of Patent: Aug. 4, 1998
[54] SPREAD SPECTRUM TRANSMITTER AND FOREIGN PATENT DOCUMENTS
IS{EISF];;AIY)][‘:;{GEE{(I;]I)JQSYING co SITE 0632611A2 1/1995 European Pat. Off. .
OTHER PUBLICATIONS
[75] Inventors: Kazuhiko Fukawa, Yokohama; Hiroshi
Suzuki, Yokosuka. both of Japan European Search Report.
{73] Assignee: NTT Mobile Communications Primary Examiner—Young T. Tse
Network, Inc.. Tokyo. Japan Attorney, Agent, or Firm—Pollock, Vande Sande & Priddy
[571 ABSTRACT
[21] Appl. No.: 658,123
_ In a system with a spread spectrum transmitter and receiver
[22] Filed: Jun. 4, 1996 employing composite spreading codes. the transmitter
130] Foreign Application Priority Data spreads. in a spreading part. a baseband modulated signal by
a short code from a short code generator and a long code
Jun. 7, 1995 [IP] Japan .................................... 7-140542 from a long code genm—ator with a longer Chip period than
[51] Mt CLS s H4B 1/707; HO4 13/04  that of the short code and then transmits the spread bascband
[521 US.CL 375/200; 375 /2,06' 375/208: modulated signal. The receiver despreads a spread baseband
T T mmmmmm— ’ " 3703 4  received signal in a receiving part by a pair of short and long

[58] Field of Search 375200, 202.

375/203. 206. 208; 370/342

codes in one despreading part to obtain a baseband modu-
lated signal of a direct path and despreads the spread
baseband received signal by the pair of short and long codes
delayed by a muitipath delay time difference in the other

56] References Cited despreading part to obtain a baseband modulated signal of a
U.S. PATENT DOCUMENTS delayed path, and the baseband modulated signals thus
4969,159 11/1990 Belcher et al. eovmmmmermrromore 375207 ;’lb t:l;ll ed are diversity-etected to obtain a detected bascband
5420850 5/1995 Umedaetal. ... 370/342 ghat.
5465269 11/1995 Schaffner et al. 375/200
5.675.608 10/1997 Kim ef al. .uoveeemsesmmureresescnmenns 375/208 22 Claims, 18 Drawing Sheets
| N A1
v 25 INTF | .
) CANCEL |
9 7 4
26 28 | 421 DIV -61
43 -1 DET ]
LPF stm)
bsp(n) INTF
CW A | CANCEL [ ] i
32 v 42
CARRIER 422 ~
: GEN ' DELAY Y40
27 A) P | _
] 36s 36L 30
7 SCs SCL * MULTIPATH
l : N
N CKL
®
FREQ
CK GEN 37




